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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address « 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will appty and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)D Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)K This action is non-final. 

3)D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quay/e, 1 935 CD. 1 1 , 453 O.G. 21 3. 
Disposition of Claims 

A)M Claim(s) 1-15 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) IE Claim(s) 1-15 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 24 April 2001 is/are: a)^ accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

11) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) Q The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)IElAII bO Some*c)D None of: 

1 Certified copies of the priority documents have been received. 

2.Q Certified copies of the priority documents have been received in Application No. . 



3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
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1 4) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application). 
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15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 
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Art Unit: 2673 

Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which papers 
have been placed of record in the file. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-8 rejected under 35 U.S.C. 103(a) as being unpatentable over Tjandrasuwita 
(US Patent No. 6,198,469 Bl) in view of Kim (US Patent No. 5,859,633). 

As to claim 1, Tjandrasuwita teaches a liquid crystal apparatus for displaying an image 
on a liquid crystal cell through a liquid crystal driver driven by a predetermined number of bits 
by inputting image data in which one pixel is presented with a plurality of subpixels (See Fig. 4, 
items 401-406, in description See Col 7, Lines 26-38); memory for storing information about an 
offset for converting gray level coordinates (See Fig. 4, items 402- 404, in description See Col.3, 
Lines 65-68, Col. 4, Lines 1-2, Col. 7, Lines 20-25 and Col. 10, Lines 9-43); a gray level 
adjustment portion for performing a calculation on particular input sub-pixel data based on 
information about offset stored in memory (See Fig. 6- Fig. 9, Items 601-602, 604, in description 
See Col. 12, Lines 43-57); a pseudo-gray level-expansion portion for applying pseudo gray 
level expansion to sub-pixel data calculated by gray level adjustment portion, wherein sub-pixel 
data to which the pseudo gray level expansion portion is supplied to liquid crystal driver to 
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display the image on liquid crystal cell (See Fig. 1-2, 6, 10, items 603, 401, 301, 207-208, 1 13, 
107, in description See Col. 4, Lines 63-68 and Col. 5, Lines 1-10). 

Tjandrasuwita does not show how gray level coordinates of a gamma characteristic 
spaced evenly according to number of bits into gray level spaced unevenly. 

Kim teaches gray level coordinates of a gamma characteristic spaced evenly according to 
number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in description See 
Col. 2, Lines 4-29 and Col 4, Lines 61-68). It would be obvious to one of ordinary skill in the 
art at the time of invention to use Kim approach for extending gray scale capability in the 
Tjandrasuwita apparatus in order to provide gamma corrected gray scale voltages (See Col. 2, 
Lines 36-40 in the Kim reference). 

As to claim 2, Tjandrasuwita teaches the memory stores as a look-up table an offset value 
to be added or subtracted from each gray level as a desired gamma characteristic for each sub- 
pixel to which gamma characteristic conversion is to be applied (See Fig. 4, items 402- 404, in 
description See Col.3, Lines 65-68, Col. 4, Lines 1-2, Col. 7, Lines 20-25 and Col. 10, Lines 9- 
43). 

As to claims 3, Tjandrasuwita teaches an offset value is value represented with a higher 
density gray level using a larger number of bits than number of bits of liquid crystal driver (See 
Fig. 4, items 204,403, in description See Lines 26-59, including Table 1). 

As to claims 4, Tjandrasuwita teaches pseudo-gray-level-expansion portion converts sub-pixel data 
which is converted by gray level adjustment portion and has larger number of bits than number of bits of liqi 
crystal driver into data which has number of bits of LC driver and is equivalent to data having larger number 
bits (See Fig. 6- Fig. 9, Items 601-602, 604, in description See Col. 12, Lines 43-57). 
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As to claim 5, Tjandrasuwita teaches a monochrome liquid crystal apparatus with 
controller for outputting, from input monochrome data in which one pixel is represented with a 
plurality of sub-pixels, a gray level set for each of plurality of sub-pixels; a liquid crystal cell for 
displaying a monochrome image; (See Fig. 1, 2, 4, items 113, 201, 401-406, in description See 
Col. 5, Lines 1-47 and Col. 7, Lines 26-380; a liquid crystal driver for supplying a voltage to LC 
cell based on gray level of plurality of sub-pixels output from controller without varying the LC 
transmittance for a particular gray level among the plurality of subpixels (See Fig. 1-2, 6, 10, 
items 603, 401, 301, 207-208, 113, 107, in description See Col. 4, Lines 63-68 and Col. 5, Lines 
1-10). 

Tjandrasuwita does not show a characteristic for the particular subpixel in which no 
multiple of the brightness level of any intermediate gray level is identical to the brightness level 
of any intermediate gray level of another sub-pixel and selecting a gray level which provides 
desired brightness from within characteristic. 

Kim teaches gray level coordinates of a gamma characteristic spaced evenly according to 
number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in description See 
Col. 2, Lines 4-29 and Col. 3, Lines 61-68). It would be obvious to one of ordinary skill in the 
art at the time of invention to use Kim approach for a characteristic for the particular subpixel in 
which no multiple of the brightness level of any intermediate gray level is identical to the 
brightness level of any intermediate gray level of another sub-pixel and selecting a gray level 
which provides desired brightness from within characteristic in the Tjandrasuwita apparatus in 
order to provide gamma corrected gray scale voltages (See Col. 2, Lines 36-40 in the Kim 
reference). 
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As to claims 6-7, Tjandrasuwita does not show controller uses a gray level which fills the space 
between coordinates of gray levels spaced evenly on a given gamma characteristic curve to output gray level 
plurality of sub-pixels or outputs a gray level based on a different gamma characteristic for the other subpixe 

Kim teaches gray level coordinates of a gamma characteristic spaced evenly according 
to number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in description 
See Col. 2, Lines 4-29 and Col. 3, Lines 61-68). It would be obvious to one of ordinary skill in 
the art at the time of invention to use Kim approach for a gray level which fills the space 
between coordinates of gray levels spaced evenly on a given gamma characteristic curve to 
output gray level at plurality of sub-pixels or outputs a gray level based on a different gamma 
characteristic for the other subpixels in the Tjandrasuwita apparatus in order to provide "gamma 
correction" (See Col. 2, Line 29 in the Kim reference). 

As to claim 8, Tjandrasuwita teaches a controller providing image data for each of 
plurality of subpixels to a liquid crystal driver supplying voltage to a liquid crystal cell by 
inputting image data in which one pixel is presented with a plurality of subpixels (See Fig. 4, 
items 401-406, in description See Col. 7, Lines 26-38); memory for storing information about an 
offset for converting gray level coordinates (See Fig. 4, items 402- 404, in description See Col.3, 
Lines 65-68, Col. 4, Lines 1-2, Col. 7, Lines 20-25 and Col. 10, Lines 9-43); a gray level 
adjustment portion for performing a calculation on particular input sub-pixel data based on 
information about offset stored in memory (See Fig. 6- Fig. 9, Items 601-602, 604, in description 
See Col. 12, Lines 43-57); a pseudo-gray level-expansion portion for applying pseudo gray 
level expansion to sub-pixel data calculated by gray level adjustment portion (See Fig. 1-2, 6, 10, 
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items 603, 401, 301, 207-208, 113, 107, in description See Col. 4, Lines 63-68 and Col. 5, Lines 
1-10). 

Tjandrasuwita does not show how gray level coordinates of a gamma characteristic 
spaced evenly according to number of bits into gray level spaced unevenly. 

Kim teaches gray level coordinates of a gamma characteristic spaced evenly according to 
number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in description See 
Col. 2, Lines 4-29 and Col. 3, Lines 61-68). It would be obvious to one of ordinary skill in the 
art at the time of invention to use Kim approach for extending gray scale capability in the 
Tjandrasuwita apparatus in order to provide gamma corrected gray scale voltages (See Col. 2, 
Lines 36-40 in the Kim reference). 

3. Claims 9-10, 12-13 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tjandrasuwita in view of Larkin et al. (US Patent No. 6,466, 225 Bl). 

As to claim 9, Tjandrasuwita teaches an image conversion method for displaying an 
image on a liquid crystal cell by supplying a voltage through a liquid crystal driver based on 
input image data (See Fig. 4, items 401-406, in description See Col. 7, Lines 26-38); inputting 
sub-pixel data in which one pixel of image data represented by plurality of sub-pixels (See Fig. 

4, items 402- 404, in description See Col.3, Lines 65-68, Col. 4, Lines 1-2, Col. 7, Lines 20-25 
and Col. 10, Lines 9-43); replacing sub-pixel data with an appropriate gray level which provides 
a desired brightness selected from a higher density gray levels than a gray level with the number 
of bits in liquid crystal driver (See Fig. 6- Fig. 9, Items 601-602, 604, in description See Col 12, 
Lines 43-57). 
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Tjandrasuwita does not show different gamma characteristics to each of plurality of sub- 
pixels. 

Larkin et al. teaches different gamma characteristics to each of plurality of two sub-pixels 
(See Fig. 12, items LUT2-3, in description See Col. 6, Lines 13-15 and Lines 38-51). It would 
be obvious to one of ordinary skill in the art at the time of invention to use Larkin et al. approach 
for different gamma and LUTs in the Tjandrasuwita apparatus in order to reduce number of 
artefacts (See Col. 1, Lines 27-32 in the Larkin et al. reference). 

As to claim 10, Tjandrasuwita teaches the step of pseudo-converting sub-pixel data 
replaced with appropriate gray level into data having the number of bits of LC driver (See Fig. 4, 
items 204, 403, in description See Col. 7, lines 26-59, including Table 1). 

As to claim 12, Tjandrasuwita teaches inputting of a plurality pieces of sub-pixel, each 
of pieces of sub-pixel image data comprising N bits (See Fig. 4, items 402- 404, in description 
See Col.3, Lines 65-68, Col. 4, Lines 1-2, Col. 7, Lines 20-25 and Col. 10, Lines 9-43); 
selecting an appropriate gray level which provides desired brightness, providing replaced gray 
level as an output value for particular piece of sub-pixel image (See Fig. 6- Fig. 9, Items 601- 
602, 604, in description See Col. 12, Lines 43-57). 

Tjandrasuwita does not show second gamma characteristics corresponding to M bits 
(M>N), which is provided by adjusting a first gamma characteristic corresponding to N bits, 
selecting an appropriate gray level which provides desired brightness based on second gamma 
characteristic. 

Larkin et al. teaches different gamma characteristics to each of plurality of two sub-pixels 
(See Fig. 12, items LUT2-3, in description See Col. 6, Lines 13-15 and Lines 38-51). It would 
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be obvious to one of ordinary skill in the art at the time of invention to use Larkin et al. approach 
for different gamma and LUTs in the Tjandrasuwita apparatus in order to reduce number of 
artefacts (See Col. 1, Lines 27-32 in the Larkin et al. reference). 

As to claim 13, Tjandrasuwita teaches a an image display method for displaying a 
monochrome image having multiple gray levels by dividing one pixel into multiple subpixels 
(See Fig. 1, 2, 4, items 1 13, 201, 401-406, in description See Col. 5, Lines 1-47 and Col. 7, Lines 
26-380; selecting an appropriate gray level providing desired brightness based on assumed 
gamma characteristic, displaying the monochrome image based on selected appropriate gray 
level (See Fig. 1-2, 6, 10, items 603, 401, 301, 207-208, 1 13, 107, in description See Col. 4, 
Lines 63-68 and Col. 5, Lines 1-10). 

Tjandrasuwita does not assume a gamma characteristic of sub-pixels in which no 
multiple of a brightness level of a intermediate gray level of sub-pixel is identical to a brightness 
level of any intermediate gray level of another sub-pixel. 

Larkin et al. teaches different gamma characteristics to each of plurality of two sub-pixels 
(See Fig. 12, items LUT2-3, in description See Col. 6, Lines 13-15 and Lines 38-51). It would 
be obvious to one of ordinary skill in the art at the time of invention to use Larkin et al. approach 
for different gamma and LUTs in the Tjandrasuwita apparatus in order to reduce number of 
artefacts (See Col. 1, Lines 27-32 in the Larkin et al reference). 

4. Claims 11, 14-15 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tjandrasuwita and Larkin et al. as aforementioned in claims 9 and 13 in view of Kim. 
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As to claim 11, Tjandrasuwita and Larkin et al. do not teach a gray level filling the 
space between gray levels of a basic gamma characteristic set based on number of bits. 

Kim et al. teaches gray level coordinates of a gamma characteristic spaced evenly 
according to number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in 
description See Col 2, Lines 4-29 and Col. 3, Lines 61-68). It would be obvious to one of 
ordinary skill in the art at the time of invention to use Kim approach filling the space between 
gray levels of a basic gamma characteristic set based on number of bits the Tjandrasuwita and 
Larkin et al. apparatus in order to provide "gamma correction" (See Col. 2, Line 29 in the Kim 
reference). 

As to claims 14-15, Tjandrasuwita and Larkin et al. do not show higher density gray 
levels between gray levels spaced evenly on basic gamma characteristic curve set based on the 
number of bits and replacing their original gray level with the selected gray level. 

Kim teaches gray level coordinates of a gamma characteristic spaced evenly according 
to number of bits into gray level spaced unevenly (See Fig. 3, 6, items Vo- V64, in description 
See Col. 2, Lines 4-29 and Col. 3, Lines 61-68). It would be obvious to one of ordinary skill in 
the art at the time of invention to use Kim approach filling the space between gray levels of a 
basic gamma characteristic set based on number of bits the Tjandrasuwita and Larkin et al. 
apparatus in order to provide "gamma correction" (See Col. 2, Line 29 in the Kim reference). 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 
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The Ishii (US Patent No. 6,362,834 B2) reference discloses flat-panel display controller 
with improved dithering and frame rate control. 

The Masaki (US Patent No. 5,521,987) reference image processing method and 
apparatus employing gray scale image. . . 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonid Shapiro whose telephone number is 703-305-5661. The 
examiner can normally be reached on 8 a.m. to 5 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bipin Shalwala can be reached on 703-305-4938. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-93 14 for regular 
communications and 703-872-93 14 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-4750. 

Is ^ ^ J^-p 

January 24, 2003 /WV^^^ 
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